Farming systems, with their concerns of biodiversity, ecosystem services, and productivity and production issues towards progress in human needs, wellbeing, and sustainable development, are challenging in most biosphere reserves. In this study, we assess the levels and trends of the agro-biodiversity and ecosystem services of different farming systems in the Yayo Biosphere Reserve in Ethiopia. Interviews with a total of 120 farmers, 16 key informants, and 12 focal group discussions (FDGs) were conducted, and species composition was assessed based on data collected on ten plots per major farming system. Result indicate that four farming systems, namely homegardens (HG), plantation coffee (PC), semi-forest coffee (SFC), and annual crop production (CP) systems, can be identified. Shannon and Evenness indices were highest in the HG system (H = 3.14, E = 0.8), and lowest in the CP system (H = 0.71, E = 0.18). Additionally, more diversified and relatively less cultivated farming systems provide more ecosystem services, and land users tend to practice less diversified farming systems in order to increase food supply at the expense of other ecosystem services. Therefore, this study recommends that diversified farming systems need to be considered to conserve or enhance specific ecosystem services in ways that reduce their negative tradeoffs.
Introduction
The agricultural practices of different farming systems, including their productivity and production, agro-biodiversity, environment, and related ecosystem services' issues towards the progress in human wellbeing and needs, and sustainable development, are challenging in biosphere reserves. Humans' wellbeing depends on ecosystems. "A farming system (FS) describes the structure and management of an agricultural production system dynamically arranged (designed) by the farmer and depending on his goals of production, priority of needs, and the regime of resources under specific natural, social and economic conditions" [1] . The global agricultural productivity (GAP) report in 2016 indicated that long-term global trends show a growing demand for food and agricultural products. At the same time, sustainable agriculture must not only satisfy human needs, but also conserve the natural resource base and sustain the economic viability of agriculture [2] .
Many authors have argued that human wellbeing and progress towards sustainable development are vitally dependent upon improving the management of the Earth's ecosystems to ensure their conservation and sustainable use [3, 4] . They also state that although demands for ecosystem services such as food, shelter, and clean water are growing, human actions are, at the same time, diminishing the and most important forest for the conservation of the wild populations in the world [9] , and the area plays a key role in the conservation of the wild coffee populations and other species. It is located between latitude 8° 0′42″ to 8°44′23″ N and longitude 35°20′31″ to 36°18′20″ E [9] . The biosphere reserve includes Eastern Afromontane Biodiversity Hotspot and Important Bird Areas of international significance, and is also of high cultural and historical significance with many archaeological sites, ritual sites, caves, and waterfalls. The Yayo Coffee Forest Biosphere Reserve has three different management zones, namely core area, buffer zone, and transition area. The transition zone alone, where agricultural activity is dominant, occupies 70.5% of the total area of the biosphere reserve [9] . 
Identification of Farming Systems
There are many different farming systems being practiced within the Yayo Coffee Forest Biosphere Reserve. However, identifying the most practiced and major farming systems were important for the current study. Accordingly, major farming systems were identified based on interviews with representatives of government authorities in the study area and personal visits during narrative walks. 'Narrative walks', a qualitative method to collect grounded data according to Jerneck and Olsson [13] , were used in this study to explore the social and natural dimensions of the complex and diverse natural, cultural, and agricultural landscapes of the subsistence agriculture in the area. Based on interviews with the government authorities in the area, such as the Agricultural Offices of Yayo and Hurumu districts, the Oroimia Forest and the Wild Life Enterprise of Ilu Aba Bora Branch, and the Environment and Coffee Forest Forum of Yayo area, we identified four major farming systems, namely homegardens (HG), plantation coffee (PC), semi-forest coffee (SFC), and annual crop production (CP) systems. Farmers were, for each field data collection activity, selected based on these interviews.
Assessments of Species Diversity
We assessed species diversity and the ecosystem service provisioning of different farming systems for the four identified farming systems. For this purpose, farmers were selected using stratified random sampling of farmers from four kebeles (villages), Bondawo Magala and Wabo kebeles of Yayo, and Gaba and Wangegne Kebeles of Hurumu districts. Following Chiarucci et al. [14] , we assessed crop diversity on 10 plots with a size of 20 × 20 m plot (or 400 m 2 equivalent for linear areas). Ten plots were sampled for each farming system (Tables A1-A5) .
Shannon diversity (H′) and evenness index (H′/LN(S)) were used to assess species diversity and their distribution in each major farming system. Species compositions (Species Richness_S) and their 
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Assessments of Species Diversity
Shannon diversity (H ) and evenness index (H /LN(S)) were used to assess species diversity and their distribution in each major farming system. Species compositions (Species Richness_S) and their diversity index (Shannon_H' and Evenness_H'/Ln(S)) were computed for the four major farming systems. This was based on 10 plots for each system to identify the linkage between agro-biodiversity and ecosystem services. The formula for this index is S = −∑ (Pi log (Pi)) with Pi = ni/N, where N is the total number of individuals in a sample, ni are the individuals of species I, and A is the total number of species observed.
Assessment of Status and Trends of Ecosystem Service Provisioning
The contribution of each farming system to ecosystem service provisioning, as well as its trends, were assessed based on structured interviews with selected farmers from the four identified farming systems.
Interviews were conducted with 120 respondents from the households of 1815 in the 4 kebeles. The number of the respondents, n, was determined by the Kothari Formula (1) [15] .
where N equals the size of the total population. Assuming a standard variation of z = 1.96, a sample proportion p = 0.1, a probability for q = 0.9, and an acceptable error e = 0.05, a sample of 120 respondents were selected. Other criteria for the selection of respondents referred to their age (between 45 and 65 years), or if they were committee members of any local management unit, a model farmer a local elder, or an active farmer who had been practicing at least three of the four major farming systems. Using these criteria, we wanted to make sure that respondents were being selected that were experienced enough to recall their farming practices and their access to ecosystem services from the past 30 years.
The United Nations Millennium Ecosystem Assessment [16, 17] provided the first consistent ecosystem services classification scheme, which served in this study as the basis for assessing the status of different ecosystems and their capacity to support human wellbeing. Based on structured interviews, trends of perceived ecosystem services from the major farming/cropping systems during the last 30 years in the selected villages/kebeles were collected. We focused our study on the period of 30 years to capture the trends of ecosystem service provisioning before and after the establishment of the biosphere reserve in 2009.
For the purpose of the interview, we defined and specified the four major ecosystem service categories (provisioning, regulatory, cultural, and supporting services) as particular services, such as for example, food, water, fuelwood, fodder, and genetic resource (Table A1 ). The respondents were asked based on Likert-scale questions to remember and describe the importance of the services they have received from the farming systems between 1987 and 2016 in 10-year intervals (1987-1996, 1997-2006, and 2007-2016) (Table A1 ). Additionally, they were asked for additional information about their own perception of the biosphere reserve.
Collection of Supporting and Checkup Information
In the four villages (Bondawo Magala, Wabo, Gaba, and Wangegne) 12 focus group discussions (FGDs) and a total of 16 key informant interviews were undertaken. The key informants included experts, model farmers, and members of the biosphere reserve management unit. Additionally, we conducted three FGDs with 6 to 8 randomly selected group members for each village. In total, 83 local community members participated in the group discussions (6 members in each of 5 FGD, 7 members in 3 of each FGD and 8 members in each of 4 FGDs).
For all structured interviews and species compositions data part, descriptive statistics of SPSS tool version 20 (IBM, New York, NY, USA), Past version 3 Øyvind Hammer, Oslo, Norway), and Microsoft Excel version 16 (MS, Redmond, WA, USA), were used as analyzing tools. Trends of ecosystem services (ES) were assumed from the frequencies of respondents on the relative importance.
Results and Discussion

Major Farming Systems
Key informant interviews indicated that the biosphere reserve is suitable for multiple farming systems and known for its high levels of agro-biodiversity. We found that four major farming systems are the most commonly practiced in the study area: homegarden agroforestry system (HG), plantation coffee system (PC), semi-forest coffee production system (SFC), and annual crop production system (CP).
Homegarden Agroforestry System
The homegarden system is the second most common farming system in the area. While most farmers are familiar with this system, the size and species compositions may vary from farmer to farmer ( Figure 2 ). The crops of homegardens range from herbs, tubers, and roots, such as cabbage, anchote (Coccinia abyssinica (Lam.) Cogn.), godare (Colocasia esculenta (L.) Schott) to larger fruit and shade trees, like mango (Mangifera indica L.), avocado (Persea Americana Mill.), Grevillea robusta A.Cunn. ex R.Br., and Cordia africana. Additionally, most of the homegardens have dense stands of trees, including coffee, enset (Ensete ventricosum Lam.), and khat (Catha edulis (Vahl) Forssk. ex Endl.) (Table A2 ). In line with Muhamad et al. [18] , we found that agroforestry plays an important role to conserve natural forests, thereby improving the livelihoods of local people and perceived as the source providing the most ecosystem services, followed by forest, and this finding indicated that agroforestry plays an important role as a compensating product of forest resources. 
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Homegarden Agroforestry System
The homegarden system is the second most common farming system in the area. While most farmers are familiar with this system, the size and species compositions may vary from farmer to farmer (Fig. 2 ). The crops of homegardens range from herbs, tubers, and roots, such as cabbage, anchote (Coccinia abyssinica (Lam.) Cogn.), godare (Colocasia esculenta (L.) Schott) to larger fruit and shade trees, like mango (Mangifera indica L.), avocado (Persea Americana Mill.), Grevillea robusta A.Cunn. ex R.Br., and Cordia africana. Additionally, most of the homegardens have dense stands of trees, including coffee, enset (Ensete ventricosum Lam.), and khat (Catha edulis (Vahl) Forssk. ex Endl.) (Table A2 ). In line with Muhamad et al. [18] , we found that agroforestry plays an important role to conserve natural forests, thereby improving the livelihoods of local people and perceived as the source providing the most ecosystem services, followed by forest, and this finding indicated that agroforestry plays an important role as a compensating product of forest resources. The plantation coffee system (PC) is a highly productive and intensively managed coffee farming system located in the buffer zone, transitional zone, and also in the homegardens of the area. Plantation coffee systems and semi-coffee forest production are very similar, but differ in terms of species composition and natural tree species components. While plantation coffee is a monoculture with lower levels of tree and shrub species diversity and well-structured stands, semi-coffee production systems tend to have a higher crop diversity with more complex stands. The result of key informant interviews has pointed out that some of the oldest plantation coffee stands were established during the so-called Derg regime (the Ethiopian political system and ruling party 1974-1991), when the Coordinating Committee of the Armed Forces, Police and Territorial Army ruled Ethiopia between 1974 and 1987 . Between 1984 and 1986 (1976 -1978 , the government pushed the local communities to settle in few areas, which also made them to expand coffee plantation into some marginal forest areas and agricultural fields near the natural forest.
Some compositions of homegardens in the area
Personal observations and focus group discussions indicate that the plantation size coffee system has been increasing, especially since 2009, as a consequence of the BR establishment ( Figure 3 ). This result is also supported by the documentation of the nomination of Yayo Biosphere Reserve [9] , which already anticipates the expansion of the biosphere buffer zone (doubling its size in the next decade), where plantation coffee systems managed by individual farmers are mostly located in the transition area. This trend has been supported by planting programs for coffee and indigenous shade trees, where these programs were implemented by governmental and some local and non-governmental organizations. 
Plantation Coffee System (PC)
The plantation coffee system (PC) is a highly productive and intensively managed coffee farming system located in the buffer zone, transitional zone, and also in the homegardens of the area. Plantation coffee systems and semi-coffee forest production are very similar, but differ in terms of species composition and natural tree species components. While plantation coffee is a monoculture with lower levels of tree and shrub species diversity and well-structured stands, semi-coffee production systems tend to have a higher crop diversity with more complex stands. The result of key informant interviews has pointed out that some of the oldest plantation coffee stands were established during the so-called Derg regime (the Ethiopian political system and ruling party 1974-1991), when the Coordinating Committee of the Armed Forces, Police and Territorial Army ruled Ethiopia between 1974 and 1987 . Between 1984 and 1986 (1976 -1978 , the government pushed the local communities to settle in few areas, which also made them to expand coffee plantation into some marginal forest areas and agricultural fields near the natural forest.
Personal observations and focus group discussions indicate that the plantation size coffee system has been increasing, especially since 2009, as a consequence of the BR establishment ( Figure  3 ). This result is also supported by the documentation of the nomination of Yayo Biosphere Reserve [9] , which already anticipates the expansion of the biosphere buffer zone (doubling its size in the next decade), where plantation coffee systems managed by individual farmers are mostly located in the transition area. This trend has been supported by planting programs for coffee and indigenous shade trees, where these programs were implemented by governmental and some local and non-governmental organizations. 
Semi-Forest Coffee Production System (SFCS)
Semi-forest coffee production systems represent the oldest and most common farming system in the study area, known for their unique traditional coffee production practices. Coffea arabica is indigenous to the understory of the moist evergreen montane rainforest of Ethiopia [19, 20] . Traditionally, coffee is produced by managing natural forests and coffee plants of wild origin in the SFC system. According to [20] , this traditional method of coffee cultivation is a driver for preservation of indigenous forest cover, differing from other forms of agriculture and land use, which tend to reduce forest cover. This system has been distinguished from plantation coffee system by its dense tree and shrubs species compositions mixed with complex stands of coffee plants. We observed more indigenous tree diversity and denser understory components than in plantation coffee (Table A4 ). Semi-forest coffee is harvested from semi-wild plants in forest fragments, where Expansion of coffee plantation in the Yayo biosphere reserve 
Semi-forest coffee production systems represent the oldest and most common farming system in the study area, known for their unique traditional coffee production practices. Coffea arabica is indigenous to the understory of the moist evergreen montane rainforest of Ethiopia [19, 20] . Traditionally, coffee is produced by managing natural forests and coffee plants of wild origin in the SFC system. According to [20] , this traditional method of coffee cultivation is a driver for preservation of indigenous forest cover, differing from other forms of agriculture and land use, which tend to reduce forest cover. This system has been distinguished from plantation coffee system by its dense tree and shrubs species compositions mixed with complex stands of coffee plants. We observed more indigenous tree diversity and denser understory components than in plantation coffee (Table A4) . Semi-forest coffee is harvested from semi-wild plants in forest fragments, where farmers thin the upper canopy and annually slash the undergrowth. In traditional practice, farmers clear some shade trees and understory vegetation, which are competing with coffee, but maintain a combination of tree seedlings, shrubs, climbers, shade or multipurpose trees, and coffee plants ( Figure 4 ). This result is supported by Gole et al. [9, 19] which indicated that, in areas where the density of coffee plants is low, wild seedlings are picked from unmanaged forest and planted in gaps. Wild Coffea arabica shrubs are dominant in the system. farmers thin the upper canopy and annually slash the undergrowth. In traditional practice, farmers clear some shade trees and understory vegetation, which are competing with coffee, but maintain a combination of tree seedlings, shrubs, climbers, shade or multipurpose trees, and coffee plants ( Figure 4 ). This result is supported by Gole et al. [9, 19] which indicated that, in areas where the density of coffee plants is low, wild seedlings are picked from unmanaged forest and planted in gaps. Wild Coffea arabica shrubs are dominant in the system. (Table A5) ) and perennial crops such as chat (Catha edulis) and coffee are common. We also observed woodlots, live fences, and boundary tree plantations, remnants of some indigenous tree and shrub species, and some forest patches in the system (Table A5 ). Furthermore, relative to the other farming systems in the area, the CP is intensively managed with some soil and water conservation activities being practiced in most fields ( Figure 5 ). Annual crop production as key staple food for a majority of the human population [21] is of crucial importance for the food supply of the study area.
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Annual Crop Production Systems
In the transitional areas of the biosphere reserve, annual crop production (maize (Zea mays L.), sorghum (Sorghum versicolor Andersson), millet (Eleusine indica (L.) Gaertn.), teff (Eragrostis tef (Zucc.) Trotter), wheat (Triticum aestivum L., 1753), nug (Guizotia abyssinica (L.f.) Cass.), etc. (Table A5) ) and perennial crops such as chat (Catha edulis) and coffee are common. We also observed woodlots, live fences, and boundary tree plantations, remnants of some indigenous tree and shrub species, and some forest patches in the system (Table A5 ). Furthermore, relative to the other farming systems in the area, the CP is intensively managed with some soil and water conservation activities being practiced in most fields ( Figure 5 ). Annual crop production as key staple food for a majority of the human population [21] is of crucial importance for the food supply of the study area. farmers thin the upper canopy and annually slash the undergrowth. In traditional practice, farmers clear some shade trees and understory vegetation, which are competing with coffee, but maintain a combination of tree seedlings, shrubs, climbers, shade or multipurpose trees, and coffee plants ( Figure 4 ). This result is supported by Gole et al. [9, 19] which indicated that, in areas where the density of coffee plants is low, wild seedlings are picked from unmanaged forest and planted in gaps. Wild Coffea arabica shrubs are dominant in the system. (Table A5) ) and perennial crops such as chat (Catha edulis) and coffee are common. We also observed woodlots, live fences, and boundary tree plantations, remnants of some indigenous tree and shrub species, and some forest patches in the system (Table A5 ). Furthermore, relative to the other farming systems in the area, the CP is intensively managed with some soil and water conservation activities being practiced in most fields ( Figure 5 ). Annual crop production as key staple food for a majority of the human population [21] is of crucial importance for the food supply of the study area.
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Agro-Biodiversity within the Major Farming Systems
This study identified the links between agro-biodiversity and ecosystem goods and services, their overall benefits, and scenarios. In this study, agro-biodiversity refers to the variety and variability of flora that contribute to food and agriculture in the broadest sense, and the values associated with them. This is also reported by Jackson et al. [22] , which stated that sometimes agro-biodiversity is considered to encompass a broader definition, to include the full diversity of all organisms living in agricultural landscapes, including biota for which function, in the human utilitarian point of view, is still unknown, where crops and livestock will be chosen by the farmer.
Species Compositions and Diversity Indices of the Farming Systems
The finding of this study revealed that the Shannon index (H ) and evenness are positively correlated, while species richness (S) was not. Shannon and evenness index were highest in the homegarden system (H = 3.14, Evenness = 0.8), and lowest in the annual crop production systems (H = 0.71, Evenness = 0.18) while the species richness (S) was highest for the semi-forest coffee system (S = 56) and lowest for the plantation coffee system (S = 28) (Table 1) . Table 1 . Diversity indices of the major farming systems indicating species richness, Shannon diversity index and evenness of species within the systems, based on 10 plots of data for each.
Farming Systems Diversity Indices
Species Richness (S) Shannon (H ) Evenness (H /LN(S))
Homegarden System 50 The farming systems identified in the study area have been managed for the production of food and income (compare also with [23] ); agricultural landscapes can provide a wide range of goods and services to society. 'Ecosystem services' are those functions of ecosystems being provided by different agricultural activities which may directly or indirectly depend on the agro-biodiversity components. This study also identified that the agro-biodiversity within the annual crop production and plantation coffee systems in the study area is being lost, and observed, in some areas, at an accelerating rate. This result is in line with the finding reported by OECD (Organisation for Economic Co-operation and Development) [24] , which discussed the fact that biodiversity is fundamental to sustaining life, supplying critical ecosystem services such as food provisioning, water purification, flood and drought control, nutrient cycling, and climate regulation, with less concern for agro-biodiversity.
Semi-forest coffee production systems tend to have the highest species richness followed by homegardens, annual crop, and plantation coffee systems, respectively. However, the Shannon and evenness diversity indices show that the diversity of homegarden systems are the highest, followed by semi-forest coffee, plantation coffee, and annual crop production systems, respectively (Table 1 ). The inconsistency of the different indices indicates that, in forested landscapes, direct and indirect aspects of agroforestry management might be more important than local forest cover for species distribution [25] . Habitat loss and forest fragmentation resulting from vegetation clearing for wild coffee production, however, has been a driver of global biodiversity loss [26] .
Mapping of Ecosystem Services of the Major Farming Systems
We found that rural people were greatly aware of different ecosystem services they have been obtaining from the different farming systems ( Table 2) . Provisioning services were clearer and more readily comprehensible than other services, e.g., regulating services. In this study, we compare the use and trends of ecosystem service provisioning for the different farming systems based on four main Agriculture 2019, 9, 48 9 of 26 categories: provisioning services, regulatory services, cultural services, and supporting services [16] . Understanding the tradeoffs among ecosystem services is critical to manage ecosystems for multiple goals [27] .
Agricultural practices and socio-ecological benefits are strongly interrelated, which might also affect the ecosystem services of different farming systems (Table 2) . Especially, land area used for agricultural production or for other purposes, such as nature conservation, presents a tradeoff to society in terms of ecosystem services provided. Agricultural lands provide food, feed, fiber and, increasingly, biofuels, while natural ecosystems provide other important ecosystem services (Table 3 ).
Ecosystem Services and Their Temporal Trends of the Major Farming Systems
For homegardens, the importance of food provisioning decreased considerably during the last 30 years. While 85.8% of all respondents referred to this ecosystem service for the time period between 1987 and 1996, only 55.8% mentioned it for the latest period of 2007-2016 (Table 3 ). Reasons for this decrease were, according to the focus group discussions, the expansion of family settlements, wild life damage, and shifts from food to cash crop and fruit tree production in homesteads. At the same time, respondents' percentage for description of food provisioning has been increased from 55% to 78.3% in plantation coffee system, and indicated almost the same through the study period in annual crop production system, which has been frequented between 98.3% to 100% (Table 3) .
According to the percentage of respondents, there are significant tradeoffs among ecosystem services being provided by the farming systems. For instance, aesthetic value was described as very high (100%) in semi-forest coffee system and it was the least (only 2.5%) in annual crop production while food provision trend was opposite (100% for annual crop and only 70% for SFCS). Additionally, when the food provision of annual crop is being increased its soil formation value has been declined from 36.7 to 7.5%. There are also the same tradeoffs within all systems (Table 4) .
Therefore, sustainable development options need to be considered to conserve or enhance specific ecosystem services in ways that reduce negative tradeoffs or that provide positive synergies with other ecosystem services through assimilations of agro-biodiversity, improving strategies in agricultural practices. Appropriate modifications in diversified agricultural practices and adoption of a more integrated approach to ecosystem and agro-biodiversity practices must be introduced to compensate the declining trends of the ecosystem services. On the other hand, favoring people living close to forests in farming systems strategies will promote prospective biodiversity conservation and help to maintain various ecosystem services as long as people's needs will be accommodated. Additionally, ecosystem services' valuation for the farming systems and organic coffee certification must be pushed forward, and schemes rewarding systems providing more services should be introduced.
In general, the relative importance of the temporal trends of ecosystem services being provided by the major farming systems has been seen as tradeoffs (Table 4 ). For instance, if we assume that the result of the first period (1987-1996) as a starting point and coded as a positive indicator, the spiritual service of all systems has been declining (+ − −) at both later periods (Table 4 ). On the other hand, climate regulation, soil formation, and habitat provisions of HG, PC and SFC systems have increased (+ + +), and genetic resource conservation, fuelwood, aesthetic, and educational values of SFCS, for instance, show a recovery trend (+ − +). 1987-1996 1997-2006 2007-2016 1987-1996 1997-2006 2007-2016 1987-1996 1997-2006 2007-2016 1987-1996 1997-2006 The result illustrated the description results of ecosystem services being provided by the four major farming systems in the Yayo BR. Table 4 . Summary of trends and tradeoffs of ecosystem services in the major farming systems in the Yayo BR.
Major Farming Systems
Temporal Trends of Ecosystem Services within the Intervals of (1987-1996, 1997-2006 and 2007-2016) 
Food Provision BD/Genetic resources
Water Resource Provision Fuelwood and Timber Fodder Provision Medicinal value
Climate Regulation Erosion Protection Water Purification Spiritual Services Aesthetic Information Educational Services
Recreation and Ecotourism Soil Formation Habitat Provision
Homegarden 
Links of Agro-Biodiversity and Ecosystem Services in the Major Farming Systems
The result of this study revealed that the diversity of trees and shrubs in the major farming systems contributes to the provisioning of wood and non-wood products, and protects the environment, thereby enhancing ecosystem services of the systems ( Table 2 ). The major farming systems, which were identified in the current study, have shown differences not only in the diversity, density, and composition of trees, but also in the ecosystem services they have been providing (Tables 3 and 4 ). In line with the findings of [28] , the decrease in the diversity of trees and perennial components of the system, and its gradual replacement with new cash and annual food crops, could jeopardize the integrity and complexity of the system. This decreasing of diversity has been markedly modifying the functional properties of ecosystems [25] , and the services they provide. Results of this study also showed that agro-biodiversity and ecosystem services being provided by those major farming systems are positively interrelated. On the other hand, most of the ecosystem services are derived mainly from annual crops systems, with the lowest species diversity and evenness, are declining rapidly. However, in the same system, this trend is reversed in some cases, like food, forage, and fuelwood provisions, where they have been increased in contrast to the diversity indices.
From the above table, we can estimate the relationships of diversity indices in each farming system and its different ecosystem services. The perception of the respondents for provision of the majority of ecosystem services was higher in areas of high taxon diversity, indicating both positive relationships and slight tradeoffs in maximizing single ecosystem services [29] . For example, SFC and HG systems, which have higher diversity indices, showed higher relative importance in pure water, fuelwood, timber, climate regulation, aesthetic, educational, recreational, soil formation, and habitat provisions.
Finally, the relationship between biodiversity and the rapidly expanding research and policy field of ecosystem services is confusing according to [30] , globally in general, and in the Yayo Coffee Biosphere Reserve in particular. This statement underlines that the ecosystem science and human practices have not yet absorbed the lessons of this complex relationship, which suggests an urgent need to develop the interdisciplinary science of ecosystem management, bringing together ecologists, conservation biologists, resource economists, and others.
Conclusions and Recommendations
The major farming systems identified in this study, for the biodiversity comparison among them and ecosystem services (ES) assessment, are very common in the area, and they are of substantial social, economic, ecological, and environmental importance. The species compositions, management actions, and changes in the farming agro-ecosystems could affect the BR management towards sustainable development negatively and/or positively. Most of the temporal trends in the ES of the major farming systems have been increasing, especially in the more diversified systems, such as homegardens and semi-forest coffee systems. Regarding contemporary annual crop production system with lowest species diversity, most of them have shown declining trends. Food provisioning from annual crop farming system is highly significant, but many other ecosystem services, particularly those with regulatory, cultural, and supporting services, have been declined.
Ecosystems and the services they provide are critically important to our wellbeing and economic prosperity. This general truth underlines that people and their environment are inseparable. However, humans have been modifying the natural landscape and ecosystem functions to intensify certain provisioning services, such as food supply at the expense of others, for example, regulating services regardless of their sustainability. If local communities find themselves on the losing end of conservation measures, they will tend to overharvest the available resources to satisfy their basic needs. Table A1 . Which of the following land-use/land-cover types do you practice or own and which are the associated benefits you utilized from each farming system type and each time period. Please indicate the importance through the numbers 1 = very important, 2 = important, 3 = medium, 4 = do not know, 0 = not important. 
Appendix A Data Collection Formats/Sheets
Structured Questionnaires for Respondents General information of the respondents
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